We consider the simple linear Boolean model, a fundamental coverage process also known as the Markov/General /∞ queue. In the model, line segments of independent and identically distributed length are located at the points of a Poisson process. The segments may overlap, resulting in a pattern of "clumps"-regions of the line that are covered by one or more segments-alternating with uncovered regions or "spacings". Study and application of the model have been impeded by the difficulty of obtaining the distribution of clump length. We present explicit expressions for the clump length distribution and density functions. The expressions take the form of integral equations, and we develop a method of successive approximation to solve them numerically. Use of the fast Fourier transform greatly enhances the computational efficiency of the method. We further present inference procedures for the model using maximum likelihood techniques. Applications in engineering and biomedicine illustrate the methods.
Introduction
Coverage processes are random set processes in which a random mechanism governs the position of random sets on a line, plane or other space. We study inference for one of the most fundamental coverage processes, the Poisson distribution of segments on a line. This process, termed the simple linear Boolean model by Hall (1988) , has been broadly applied in diverse disciplines, including engineering (Hall, 1988; Takacs, 1962) , physics (Bingham and Pitts, 1999) , epidemiology (Parthasarathy, 1997), medicine (Crespi et al., 2005) , and genetics (Arratia et al., 1991; Percus, 2002) . In queueing theory, the model is equivalent to the Markov/General /∞ queue (Kleinrock, 1975) . Figure 1 illustrates the model. In the model, segments of independent and identically distributed (iid) length {S i , i ≥ 1} are located at the points of a stationary Poisson process, {ξ i , i ≥ 1}. The Poisson process is taken to be independent of the segment lengths. The segments may overlap, resulting in a pattern of "clumps"-regions of the line that are covered by one or more segments-alternating with uncovered regions or "spacings".
The problem we consider is to estimate the intensity of the Poisson process and the segment length distribution from a sample of clump and spacing lengths. The challenge of this problem has been noted in the literature (Hall, 1988; Handley, 1999) and stems from the difficulty of obtaining the distribution of the length of a clump. Expressing the distribution of clump length has been uniquely challenging since each clump arises from a random number of line segments in a random configuration. Previous expressions for the clump length distribution have involved the degenerate case of fixed segment length (Hall, 1988) , analytically intractable expressions such as an infinite sum of self-convolutions (Stadje, 1985) , discrete approximation (Handley, 1999) and recursion (Daley, 2001) . Thus tractable methods of obtaining the clump length distribution, preferably for an arbitrary segment length distribution, are needed.
We develop a procedure for obtaining the distribution and density of clump length in the simple linear Boolean model when segment lengths follow an arbitrary distribution. Beginning with the expression of Daley (2001), we derive explicit representations of the clump length distribution and density functions. Each representation takes the form of an integral equation, which can be solved numerically by constructing a sequence of functions that converges uniformly to its solution. The familiar method of successive approximations furnishes the functional iterates (Perko, 1991) . We greatly reduce the computational complexity of each iteration by invoking the fast Fourier transform (Lange, 1999). Thus we are able to obtain 
